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In addition, claim 1 has been cancelled and claims 15-36 
have been added to the application. This application is a 
division of application Serial No. 07/832,871, which is a 
division of application Serial No. 07/158,073, now allowed, 
which claims proteins of HIV-1, such as pl2 and pl8 proteins. 

Claims 15-17 and 22-24 of the present application recite 
antibodies which bind with pl2 and pl8 proteins of HIV-1, and 
antibodies which bind with immune complexes comprising the 
HIV-1 proteins. Claims 18-21 and 25-28 recite mixtures of 
antibodies which bind with pl2, pl5, pl8, p25, p36, p42, and 
p80 proteins of HIV-1, and mixtures of antibodies which bind 
with immune complexes comprising the HIV-1 proteins. See 
e.g. , page 9, line 32 through page 10, line 4; page 10, 
lines 11-29; and page 13, lines 7-10 of the original 
specification . 

Claims 29-31 recite immune complexes comprising a 
protein of HIV-1 selected from the group consisting of pi 2 
and pl8 proteins. See e.g. , page 3, lines 23-24; page 10, 
lines 11-29; and Figure 5. 

Finally, claims 32-36 recite methods for production of 
antibodies against a protein of HIV-1 selected from the group 
consisting of pl2 and pl8 proteins. See e.g. , page 26, 
lines 15-21. 

As the foregoing amendments do not introduce new matter, 
it is respectfully requested that they be entered by the 
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It is courteously submitted that this application is now 
in condition for formal examination. Examination and 
allowance of the pending claims at the Examiner's convenience 
are respectfully requested. 

The Commissioner is hereby authorized to charge any fees 
associated with this Amendment to our Deposit Account No. 06- 
0916. If a fee is required for an Extension of Time under 
37 C.F.R. § 1.136 not accounted for above, such extension is 
requested and should also be charged to our Deposit Account. 


Respectfully submitted, 


FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER 


By: 



Michele M. Schaferj 
Reg. No. 34,717 



Finnecan, Henderson 
Farabow, Garrett 

& DUNNER 

1300 I STREET, N. W. 
WASHINGTON, DC 20005 
1-202-408-4000 
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n-fPTrTanrv SYHnHOHB. 


RAn;<r,RQi)iiS of THS inv^lTIOH 


Field of the Invention 


The acquired inaune deficiency syndrome (AIDS ) has 
recently been recognized in several countries. The disease has 
Sbeen reoorted nainly in nonsexual nales with nultiple 
oa^novs, and eoideniological studies surest horizontal 
tranr.nission by sexual routes as well as, by intravenous drug 
'/administration^ blood transfusion. The pronounced 

d-nr^slon of «llul«c .innunity that occurs in patients wi h 
„MiS wl the quantitative nodlCicatlon of .ubpopul.tlon. of 
t Wr T-lynphocvtes surest that T-cell. ot a subset of T-cell. 
HinhH b, a preferential ta^et for the putative infectious 
ag~nt Mtecnatively, these nodif ications could result fro. 
subsequent infections. The depressed cellular inmunity may 
result in serious opportunistic infections in MDS patient., 
nanv of whom also develop Kaposi's sarcona. However, a picture 
, - 6t- oer silent nultipl. ivnph-aenopath ies. has also been.,, 
^ de S crib^n^6mo^exual Bales and infants who^af or ^tt; ?. 
on the to develop Mns . The histological aspect of such- lymph- 
nodes is that of reactive hyperplasia, such cases may 
correspond to a prodronal Corn or to a milder form of the 

in view of similarities in tropisn to the recently 
discovered human T-cell leukenia/lymphona virus (HTLV-I), these 
wore initial suggestion., that it was this virus which was the 
etioloqic agent of lynphadenopathy syrulrone (LAS) or acquired 


i 

i 


■ t»-i i. i <>n! :*. which I'.Mct.f"] with 'ITT//- I proteins. Hov/cvot, the many 
'1 i T T ol fiicc'j between patients having hAfJ or AIDS and those 
individuals *iad been infected with UTT.V-I suggested that 

the agents night be <HC recent. Particularly, the etiologic 
agent associated with \A3 ot M05 was cytotoxic to the T-helper 
subset of: ^-cells, wiiile infection with HTLV-I resulted in 
transformat ion rather than cell death. The fact that the 
etiologic agent was cytotoxic and tropic for T-cells created 
substantial difficulties in identifying and isolating the 
etiologic agent. 

Publications of Interest 


Illustrative of the many articles concer'nyuf 
1 " r :etfovUuses ^associated with IAS or Aios are jfre&Sgvgt al; J. 
Sxo . tfe7rr^( 1931 ) , Gallo £t a_^ J. Natl . Cancet Inst . , 69, 
(Mo. 6) p. 1209 ^1^02), Poiesz et al., Ptoc. Natl. Acad. Sci. 
n.S^. 77^ p. 7415 (1980), oar r e-^pSu*^ e t a_l . , Ann, Microbiol 
(Institut Pasteur), 1303, 349, { 1979 ) , ^^GJa^t a_l, Science. 

(1933) , 2^0:962 and Gallo et al . , -^rrrL . ( 1903), 220:865, 
\\ Kalyanarannn et. a_l . , Ibid ( 1982 ) # 218 : 57 Ij. Gallo et j&T, 

Science ( 1933J 220 : 3 65-8 6T?ffirto?S^^ (19^3) 
220:868-370; l£*L et a_l . , Bio. Chen. 3io. Phys . Res. Comm. 
(1084) V21:_l 26-133; If odt et a_l . , Lanqet ( 1984 ) 1383-1385; 
Oajdusck, Lancet ( 1934 ) 14 15-1416; Kalyanaraman et ail. , Science 

(1934) 225 :321-323; Chetnann et al., Arvtibot. Chemother . (1984) 
<^32: 43-53; Montagnier et al., Science ( 1984 ) 2_25 : 63-66 1_ See 

also, Shaw £t aJL . , Science ( 1934 ) 226 : 1165-1171 and^H^Ei L onee 
cited therein for a survey of the field. Note also Montagnier 
et_ al., *nn. Virol (tnstitut Pasteur), 135E, p. 119-134, Wo. 1 
(1984) which is specifically incorporated herein by reference, 
and the references cited therein. 


UM;it<Hl *Mte\ft Application: 


Th Is Vpntent application is related to pending United 
States Patent Application Serial tlo. 5 5_8, 109 , filed December 5, 
10H1, based on united Kingdon Patent Application 83/24-800, 
filed September \l 5, 1083, and European Patent Application tlo. 
84/401,834 filed\on September 14, 1984 and in South Africa on 
September 6, 19R4\{The priority of which is claimed) and in 
othet countries, vvnother related patent application pending in 
the United States Aatent office is Serial Mo. filed 

, 1985. 'khese patent applications are specifically 
included by reference. 

n^scription of theFiqV 


Fig. 1 Is election nicrogcaphs of ultrathin sections 
of lymphocytes of a healtYiy adult donor infected with the 
retrovirus isolated from a\ haenooh iliac patient with AIDS 

Fig. 2 Is an ul tr a\st r uctur a 1 comparison between HTLV 


(IHA V 
and Lav 


Fig 

lynphocytes . 

Fig 


3 Is an intracellular vesicle in LAV-infected 


35 


4 Is an electrophoresis and au tor adiogr an of 
methionine-labelled LAV. 
. ->;r|iPi<i. 5 : Is a polyacLylaAide gel electrophoresis. (12.5%) 
of immune complexes between s-\abelled virus and horse sera. 


immune deficiency 


iciency ■&*ft**( von fL (AI 


(Ains) beconing a major health 


threat, substantial efforts have been made to determine the 
cause of the disease. It has therefore becone a major effort 
to find ways to screen blood to detect whether the donor may 
have been infected with. the pathoqenic cause of the disease. 

Methods and compositions are provided for detecting 
the credence of a retrovirus associated with lynphadenopa thy 
syndrome and/or acquired immune deficiency syndrome. The . 
compositions nay he derived, either directly or indirect ly^ from 
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the retrovirus. The ptolcins nay be used as reagents for 
— - »rfhG tvrvcK o§— Uve— pt esefvc-^-^of:-. a rvfci-ho-iii os—i a_ h lu n a ru. ixLo ail ^..^ 
indicative of: a prior ot existent infection v/ith the 
tettovitus, as inmunogens Col the production of antibodies for 
detection of proteins associated v/ith the tettovitus, ot as 
vaccines. The absence of a teaction is indicative of a 
neqative diagnosis. 

The acquired immune d2ficiency syndrome (AIDS) has 
tecently been recognized in sevetal countries. The disease has 
been repotted mainly in homosexual males with multiple 
partner's, and epidemiological studies suggest horizontal 
transmission by sexual routes as well as by intravenous drug 
\S administration | and blood transfusion. The pronounced 

depression of cellular immunity that occurs in patients with 
,MOS and the quantitative modifications of subpopulations of 
their T lymphocytes suggest that T cells or a subset of T cells 
night be a preferential target f-ot the putative infectious 
agent. Alternatively, these modifications nay result from 
subsequent infections. The depressed cellular immunity may 
result in serious opportunistic infections in AIDS patients, 
many of whom develop Kaposi's sarcoma. However, a picture of 
persistent multiple lymphadenonath ies has also been described 
in homosexual males and infants who may or may not develop 
AtDS. The histological aspect of such lymph nodes is that of 
reactive hyperplasia. Such cases may correspond to an early or 
a nil dec -form of J:he disease. -\ r - 

.—'--= '-"^^^x'V'has^Be^ 'found that one^of tfie major etiological 
agents of AIDS and of lymphadenopathy syndrome (LAS), which is 
often considered as a prodronic sign of AIDS, consists of a 
T-lymphotropic retrovirus which has been isolated from a lymph 
node of a homosexual patient with multiple lymphadenopathies . 
The virus is distinct from the human T-cell leukemia virus 
(HTT.V) family {R.C. lallo and M. S. *teitz, J. Natl. Cancer 
Inst., 69 (Mo. 6), 1209 (1982)). The last mentioned virus has 
been known as belonging to the so-called HTLV-1 subgroup. The 
virus of this invention is also distinct u >-K the retrovirus 


lcfol tc<1 to as MTLV-tt ( ! ',v,yano^ /e ^. (19B2) mentioned 

tv.p patient was a 3 3-ye/u -o Id honoscsual male who 
sought nodical consultation in Dccenbet 1982 for cervical 
Wnohn.lenonathy and asthenia (patient 1). Examination showed 
„ ilU iy and inquinal lynphadenopath ies . Neither fever nor 
,„ con t loss of weight were noted. The patient had a history of 
several episodes of gonorrhea and had been treated for syphilis 
in sontenbot 1932. curing interviews he indicated that he had 
Md note than 50 sexual partners per year and had traveled to 
nany countries, including -locth Africa, Greece, and India. His 
last trip to Hew York was in 1979. 

Laboratory tests indicated positive serology 
(innunoqlobulln G) for cytomegalovirus (CHW) and Epstein-Barr 
Vitus. Mecoes simplex virus was detected in cells from his 
throat that were cultured on human and tnonkey cells, JV biopsy 
of a cervical lymph node was performed. One sample served for 
histological examination, which revealed follicular hyperplasia 
without change of the general structure of the lymph node. 
Mnmnnohistological studies revealed, in parncortical areas, 
numerous ".' lynohocyter. (0:<T3 + ). Typing of the whole cellular 
suspension indicated that 62 percent of the cells were T 
lymphocytes (CKT3 + ), 44 percent were T-helper cells + 
(OKT4 + ), and 16 percent were suppressor cells (OKT8 ). 

Cells of the same biopsed lymph node were put in 

. culture medium with phytohenagglutinin ^r^^M^^^ 
>*'■ - " . /^2£ZJ2£_ ( "The cells 


"factor (TCGF), and antiserum to human ai* 
were grown in n.PIII-1640 medium supplemented with antibiotics, 
in" 5 M n-nercaptoethanol, 10 percent fetal calf serum, 0.1 

> oetcont sheep antibody to human interferon (neutralizing 
titer, 7 I'l at 10" 5 dilution and 10 percent TCGF, free of 
Pl U"))'. The reason for using the antiserum to a-inteif eron was 

^neutralize endogenous interferon which is secreted by cells 
chronically infected by viruses, including retroviruses. In 

./< the mouse system, it had previously been shown that anti-serum 


to interferon could increase retrovirus production by a factor 
of 10 to 5 n (F.^S^SSSarSt-al.. Ann. Microbiol. (Institut 


. Par.tuci.)- I30n, 34 9 ( 1070 ). After 3 rlayr,, the culture was 
continued in the sane nediun without l'H\. Samples were 
regularly taken for levcise transcriptase assay and for 
examination in the election nicroscope. 

After 15 days of culture, a reverse transcriptase 
activity was detected in the culture supernatant by using the 

'(ionic conditions descr ibed for HTLV- I (iUJv Poiesz et al . Proc. 
Natl. Acad, Sci. U.S.A. ( 1980)). Virus production 

continued for 15 days and decreased thereafter, in parallel 

("with the decline of lymphocyte proliferation. Peripheral blood 
lynphocytes cu 1 tur ed ^T'the same way were consistently negative 
for reverse transcriptase activity, even after 6 weeks. 
Cytomegalovirus could be detected, upon prolonged 
5pn»ifeSwek with rmc 5 cells, in the original biopsy tissue, 
but not in the cultured T lymphocytes at any tine of the 

U culture. ^ grwmRftf/ ^^ ^jS^ 3 ^ 

The invention relates to the newly isolated virus as a 
source of the above said antigen which will be defined later. 

The subject natter also include^ . those viruses which 
i." produce the same or similar proteins ^TrH^Tft^- substantially 
completely or completely innunolog ical ly cross reactive with 
P 13, p.18, and p25 protein, preferably with pl8 and/or p25 or 
immunologically equivalent nroteins. 

The invention also includes a diagnostic method for 
v ^the detection of infection in hunang_nore particularly the 
absence or presence of ant ibodiesj^f proteins of the 
lymphadenopathy retrovirus (LAV), especially the pl3 and/or the 
p25 proteins. 

The invention relates to the newly isolated virus. - 
j.Owhich will hereafter be temed as TAV^ will to wov o r ■ be^ & 
described -i-ij^fe- hereinafter . 

The' vi^rus^ is transmissible to cultures of T 
lymphocytes obtained from healthy donors. Par ticular ly^ vi rus 
transmission -'aaaiibenp ted with the use of a culture of T 
lynphocytes^StSfife^^ an ^^^^J i0not of the Bl °° d 
Transfusion Center at the Pastuct |rSS^V On day 3, half of 


the culture was ^o^S*^tv^^^i th lynphocytes from the biopsy 
\ — ' 


afi.oi rontr i fu<iat ion of the mixed coll suspensions. Reverse 
t t ^iiRct i ntar.e activity could be detected in the supernatant on 
day l r > of. the co-culture but was not detectable on days 5 and 
10. The reverse transcriptase had the same characteristics as 
that released by the patient's cells and the amount released 
temainerl stable Tor 15 to 20 days. Cells of the uninfected 
culture of the donor lymphocytes did not release reverse 
tiansci intase activity during this period or up to 6 weeks when 
the culture was discontinued. 

The cell-free supernatant of the infected co-culture 
was used to infect 3-day-old cultures of T lynphocytes from two 
umbilical cords, t/:l and LC5, in the presence of Polybrene (2 
ug/nl). After a lag period of 7 days, a relatively high titer 
of reverse transcriptase activity was detected in the 
'supernatant of both cord lymphocyte cultures. Identical 
cultures, which had not been infected, renainecLnega t ive . 
These two successive infections clear ly ^gRwKthat the virus 
couli be nrogaqated on normal lymphocytes from either new-borns 
or adults. 

In the above co-cultures one used either the cells of 
patient 1 as such (they declined and no longer grew) or cells 
which had been nre-X-rayod or mitomycin C-treated. 

The TAV^ virus, or t j av 1 virus suspensions, which 
can be obtained from infected cultures of lymphocytes have 
characteristics which distinguish then completly from other 
HTLV. These characteristics will be referred to hereafter and, 
when appropriate, in relation to the drawing. . It shows curves 
representative of variation of reverse transcriptase activity 
and [P^Hjuridine activity respectively versus successive 
fractions of the LW^ virus in the sucrose gradient, after 
ultracentr if ugation therein of the virus contents of a 
cell-free supernatant obtained from a culture of infected 
lymphocytes . 

The analysis of LAv^ virus by resorting to reverse 
transcriptase activity can be carried out according to the 
procedure which was used in relation to virus from patient 1, 
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rcn/bloo.; t lymphocytes infected with virus from patient 1 
wl o lulled for 13 Louis with [^uridine (20 Ci/mmole, 
, ^ tsh . Bi 20 UCI/-D. Cell-E.ee supernatant was ^ 
' , lt ,c Mttif .o. for I Hour at ,0,000 t ev/ n; n The pe 1. «» 
resuspenne* in 200 ul oE MTE buHer (10 n„ tns. H 7 4 100 
tIaC l, 1 B M *itO an. was centrifuge* over a 3-ml 1 neat 

sucrose Orient (10 to CO percent) at 55,000 rev /«- or 
minutes in «n IRC type sn 4W rotor- Fraction. (200 ul) we e 
collected,^ 30 1 samples of each Enaction assayed fot 

D} „ RH , ae^^^lYnetase activity with 5 nil ng and 
^(M-oli^o-ldt)^, as teoolate Primer; a 20-ul portion .. 
0 c . ach fraction was precipitated with 10 percent 
/trichloroacetic acid and then filtered on a 0.45- » HxlUpote 
filter. The Vlabelled acid precipitable material was 
ensured in a Packard B counter". 

That the new virus isolate was a retrovirus was 
fttCt h« indicated by its density in the above sucrose qradient, 
u , llch was l.K„ and by its labellln, with I Wx - Cxa 
n A East sedimentinq ,m appears to be assorted with the 


LAV^ Vitus 


virus-infected cells from the original biopsy as well 
as infected lymphocytes fro. the first and second viral 

o* .-o detetmin- the ootinal requirements for 

reverse transcriptase activity * t ..,„„-«. The 

the en-yne. The results were the sane in all instances The 
^transcriptase activity displayed a stron, affinity for 
polyadenylate-oliqodeoxy-thyninylate) 
( ooly(M-oliqo(dt) u _ lfl ], and required „« with an 
optical concentration (5mH) and an optimal P H of 7.8 The 
reaction was not inhibited by actinomycin 0. This cha acter , g> 
$ well as the preferential specificity t ^J^^^3 ^ 


•leo'ythynidyl.ite over deoxyadeny late _ 
aistin G ulsh the viral enzyme from D«.n-de P e«dent polymerases 
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V Lection mictoscopy of: ultrathin soctions of 
vi rus-moducing cells show two types o f / ffit T oSuJ^ , presumably 
corresponding to the immature and mature forms of the virus; 
innntuLe oat tides are budding at the cell surface, with a 
"/ dense crescent in close contact with the plasma membrane. 

occasionally, son 3 particles remain in this state, while being 
freed from the cell surface. 

Mature particles have a quite different morphology 
with a small, dense, eccentric core (mean diameter: 41 nM). 

lo Most of virions are round (mean diameter; 139 nM) or ovoid, but 
in some pictures, especially in the particles seen in the 
original culture fron which the virus was isolated, a tailed 
morphology can also be observed. The latter form can also be 
observed in cytoplasmic vesicles which were released in the 

f " medium. Such particles are also formed by budding from vesicle 
membranes. 

Morphology of. mature particles is clearly distinct 
from HTLV , whose large core has a mean diameter of 92 nM. 

Helper T-lymphocy tes (Leu 3 cells) are the main target 
'■'"of the virus. In other words the Ltvv^ virus has particular 
tropism for these cells. Leu 3 cells are recognizable by the 
monoclonal antibodies commercialized by OUTMO under the 
trademark OKT4. In contr ast^enr iched cultures of Leu 2 cells, 
which are- mainly suppressor or cytotoxic cells and which are 
■/'recognized by the monoclonal antibodies commercialized by ORTHO 
-\ under the trademark OKT8 did not produce, when infected under 
the same conditions, any detectable RT activity even 6 weeks 
after virus infection. 

In most cases of MD5, the ratio of OF;T4 + over 
cells which is normally over 1, is depressed to values 
as low as 0.1 or less. 

The LAV^ virus is also immunologically distinct from 
previously known HTLV-1 isolates from cultured T lymphocytes of 
oatients with T lymphomas and 7 leukemics. The antibodies used 
were specific for the pl9 and p24 core proteins oiL^ITLV-1 . K 
monncUmal ^tibody to pl9 (M. aobet. t-Gurof f^E=SK J. Exp. 
Med. ^4vl^Hso. ( j?901 ) ) and a polyclonal goat antibody to p24 
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3s;fot>-?< r 

(tJn Knlyanaiarnan e^jjl .j.l. ViLoL . , ^JCi^Mv ( 1981 ) ) were used 
in an i. nd H-ecE" "*T Timr essence assay^-x^a inst^n. nf ected-.cell^eLaa i « t . 
the biopsy of patient 1 and lymphocytes obtained fiom a healthy 
donor and inflected with the sane vims. The L.W^ 
^'virus-producing cells did not react v/ith either type of 
antibody, whereas two lines of cold lymphocytes chronically 
infected with HTVL 1 (M. Popovic, P.S. Sarin, M. Rober t-Guro£ f , 
a^yanaj;amaii, D. Mann, J. ninowada, R.C. dallo, Science 
►6* ( 1983 )) and used as controls showed strong 
, of luorescence . 

In order to determine which viral antigen was 
recognized by antibodies present in the patient's se>ra, several 
Jp* immunopt ecioi tat ion experiments were carried out. ^tfStS^ 

lymphocytes infected with virus from patient 1 and uninfected 
^controls were labelled with [ 35 S ]methionine for 20 hours. 

Cells were lysed with detergents, and a cytoplasmic S10 extract 
was made. Labelled virus released in the supernatant was 
banded in a sucrose gradient. Both materials were 
innunnprecipi tated by antiserum to HTVL-1 p24, by serum from 
^ ^patient 1, and by serum samples from healthy donors. 
Immunocomolexes wete analyzed by polyacrylamide gel 
electrophoresis under denaturing conditions. A p25 protein 
present in the virus-infected cells from patient 1 and in LCI 
cells infected with this virus, was specifically recognized by 
g^serum from patient 1 but not by antiserum to HTLV-1 p24 - 
J-i^^'^^'uobtained under similar -conditions or by serum of normal 
3? donors.. Conversely^ the p24 present in control HTLV-inf ected 

cell extracts was recognized by antibodies to HTLV but not by 
serum from patient 1. 

The main protein (p25) detected after purification of 
S-methionine-labelled virus has a molecular weight of about 
25,000 (or 25K). This is the only protein detectable under 
such labelling conditions" which is recognized by the serum of 
patient 1. By analogy with other retroviruses, this major 
piotein was considered to be located in the viral core. 

This can be confirmed by immuno-electron microscopy 
experiments, which show that the patient's serum can 


I 'J ' 


niglutin.-ite the vital cotes, conversely, an antiserum rained 
in i;ihhlt against nn el.lv;i treated virus did not precipitate 
the p2"3 protein. 

3< 's-nethione could also be incorporated into 
•-, proteins of higher molecular weight (46K and 7 0 X ) . 

In addition to protein p25, other proteins were 
detectable upon gel electrophoresis under analogous 
denaturntinq conditions when the virus was initially labelled 
with other radioactively labelled amino acids, i.e. 
j-^s-cysteine. The proteins which were then detected in 
addition to P 25, have a molecular weight oE about 18,000 (pl8) 
and 12,000 '\p\2\, the numbers in the bracketed designations 
indicating the approximate molecular weight in Kilodaltons. 
The virus was metabolical ly labelled with 35 s-cysteine . The 
■•; sane protein bands are likewise visible after silver staining. 
These proteins are likewise identified in sera of patients 
suffering from or having LAS or AIDS. 

The viral origin of other proteins seen in 
polyacrylamide gel electrophoresis of purified virus is more 
difficult to assess. \ plS orotein could be seen after silver 
staining, but was much weaker after 35 S-mothionine perhaps 
due to the paucity of this amino-acid in the protein. In the 
higher ml range, a contamination of the virus by cellular 
proteins-, either inside or outside the viral envelope, is 
i likely. A 3SK and a 42K protein and a 80S protein were 
^ctt^lF^oWd^to be- associated-vitpthe pur if ie<T virus and 
nay represent the major envelope proteins. 

Mo protein immunologically cross-reactive with the P 19 
of viruses of the HTLV family has been isolated fron LAV X 
extracts. 

The invention concerns note particularly the extracts 
said virus as soon as they can be recognized immunologically 
^heta of patients afflicted with LAS or AIDS. Heedless to 
sa^any type of immunological assay nay be brought into play. 
3y way of example; immunofluorescence or imnunoenzymatic assays 
or tadio-immunoprecipitation tests are particularly suitable. 
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o nrotcins become exposed to seta o£ 
As soon.au. the. co i.e. ptoLe.in-^ s^^^-^g^sssssstsasax 

lUSM ^ ^ : invention concerns all extracts of the 

possible.. -TheieEote/l e _ c ly Vitus 

virus, whether it be the crudest one, 9 

enriched in the P 25 p - ^ ^ a ^.^ 

a pl oteU inmunologrcally relat ^ ^ ^ Hhethet 

nanner^the invention con=< * n. . 1 ■ iysateg _ ^ ^ 

it b ;. t ro c n:r e : t Hrio:tr i n t t c h: p^i... ot eve n ». 

P lanU nolooically the sa-e, ^-^^^"^^ (puri£ie d or 
The invention concerns proteins o « ^ ^ ^ 

not) as such tree . £ £ t . foC 

ol2- P 13 protein. Any purir example only, 

oe said proteins nay be resorted to By * ^ 

one nay use purification pp . in2 ,. 10 3 8 ) 

r . # . ■ * viL-oloqv, June pp« * / 

£v,„t.l»to ctjj, J. <" V "" l b ^ sea t0 „ lui , sola proteins ot 

«»~^ in 71; :::: ... 

exotession m a sutcaoi- 

:p t 6t,in pl^ovboth. r th t oae ot th, oU« 

ptotelns oU. PL. »* »» ^ t!i „„ e 00 „ tili „t»« 1. .«Ul» 

to oth.r prot.t».. th. ptot.in. pU •»« eU , „ BUh 

c.npo.Ulon. cont.inin, on. ot ool. . • P' Usl 

£ luid of the patient, are u„^ „ nnt . ai ning one or 

infection or its absence. Conditions co a ^ 

several of sai^toteins « ^^^^ 

e „, Jflaa^&Hfr naking them, nay be substic ^e&iyjg. 
thereof, or Eo ^ ptovi ding neans Eor^the 

ahove said extracts, Tor th . .. . ^ 
presence of MOS antibodies in a patient. 



In respect other than noted above, the composition 
which contains th»? p.13 and pin proteins are preferably like 
conpor.it ions which .contain the p25 protein, free of the pl9 
protein which is immunologically related to the pi9 ptotein o£ 
the UTT.V viruses. The sane applies to the preferred 
connositionr, which contains the plB, p36, p<t2 and pOO proteins. 

Antibodies to pl2, pl3, pl8, pl9 f p25, p36, p42 and to 
p80 ototeins have been detected in the seta of lymphadenopathy 
and AIDS patients, whether the composition contains one or mote 
of the proteins. 

The invention concerns note generally extracts of any 
virus having similar phenotype and immunologically related to 
that obtained fron LAV ][ as v/ell as the biologically pure 
proteins which have been defined here above. Sources of 
viruses of the t,\7 type consist of T-lymphocyte cultures 
isolatable from LAG - and AIOS - patients or from haemophiliacs. 

In that respect^ other •preferred extracts are those 
obtained from two retroviruses obtained by propagation on 
normal lynohocytes of the retroviruses isolated from: 

1) lynph node lymphocytes of a Caucasian homosexual with 
multiple partners, having extensive Kaposi sarcoma lesions and 
severe lymphopenia with practically no 0KT4 + lymphocytes in 
his blood; 

2) blood lymphocytes of a young G haemophiliac presenting 
neurotoxoplasmosis and OKT4 + /OKT8 + ratio of D.l. 

, : — J ^„ These two retroviruses have been named ipAVl^and IDAV2 
"respectively (for Innune Deficiency Associated Virus). Results 
of partial characterization obtained so far indicate similarity 
- if not identity - IDAV1 and IDAV2 to LAV1; because of the 
following : 

- sane ionic requirements and template specificities of 
reverse transcriptase, 

- same morphology in ultrathin sections, 

- antigenically related p25 proteins: serum of LAV1 patient 
innunopr ecini tates p? r > from IDAV1 and I0AV2; 
conversely, serum from IDAV2 patient immunopr ecipitates 
T.AVl p25. 
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IOAVI patient r.etum seemed to have n lower antibodies 
titr-t and nave a wea* ptec loi tat ion band £ot LAVl and IDAV1 p25 
proteins. The P 25 protein of IDAV1 and IDAV2 was not 
recognized by MTLV p24 antisetum. 

These similarities suggest that all these three 
isolates belom to the same group oE viruses. 

The invention further relates to a method oE in vitro 
diagnosis of LAS or AIDS, which comprises contacting a serum or 
other biological medium from a patient to be diagnosed with a 
virus extract or a composition containing one said protein, 
e.g. the P L8 protein, or several o£ said proteins, e.g. the plB 
and d2S proteins as above defined and detecting the 
immunological reaction. 

Preferred methods bring into play inmunoenzymatic or 
inmunofluorescent assays, particularly according to the ELISA 
technique. Assays may be either direct or indirect 
innunoenaynatlc or Imraunof luorescent assays. 

Thus, the invention also relates to labelled virus 
extracts or proteins whatever the type of labelling: enzymatic, 
fluorescent, radioactive, etc.. 

Such assays include for instance: 

- depositing determined amounts of the extract according to 
the invention in the wells of titration microplate; 

- introducing in said wells increasing dilutions of the 
.-^serum/to be diagnosed; . .jjv .. ; _ . . / /iLw-vC ■': 

-incubating the microplate;- 

- washing the microplate extensively; 

- introducing in the wells o f ^J^^j^S^}^ 
antibodies directed against bloo6'SSmSS?SSS^»B» . the 
labelling being by an enzyme 

selected among those which are capable of hydrolysing a 
substrate, whereby the latter then undergoes a modification of 
its absorption of radiations, at least in a determined 

wavelength band; and 

- detecting, preferably in a comparative manner with 
respect to a control, the amount of substrate hydrolysis as a 


J? 
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" r „« s o. exposition co„p t i = in<, .t least on. o £ 

r;:i t iin;;;i;, .„«.«. — « — - 

labelled, such as b, a ..dioactive. en»,» t »= »i 

i rtr::;r— -a,. o t » 

,U.a on a ..tot-insoluble suppoit sue, as auatose beads). 
' . l^hoeyt. ext.act obtained I., a he, ty person; 

. „„«„. ana, it appelate, subst.ates tot the 

th e tUn .ooeeas o E " 


achieved . 


The follo-ln, examples supplement expel l.ental «=t» 
above, and „. b, «ay o £ illustration .„< 

not.by way of limitation. 

1. VIUUS PUOPAGVriOH 

CuUuved T-ly»pho=,tes t.on either „«bUical ».< 
Mooa, „ also bone ««« ~U. f«- ««Hhr. ««» 
,.,ult dono.s «. suitable for vi t us 

The.e is^hoxeveysone ...i.t... "o» 

^^S^^- release spontaneously virus, as detected 


t 
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• h-^o activity (RT) not expressed viral 
tevoLse ttanscuiptar.e activity 

Pl '°" lnR ', y np h ocvt«s oe the do»o< wc. obtained and sepacated 
b7 cyt0 ohoio.l. an, .toed fco..« at -Lo'c in liquid 
nitrogen, in nv«I 1640 medium, supplemented with 50% 
decomnlenente. human ,.t«n end 10% 0,30 until used 

■ FO r vital infection, lymphocytes were put in culture 
( ,. n „ 16.0 medium) with phy tohaemagqlutinin ( PHM at the 

vir.l suspension (crude supernatant of virus producing 
Ivnphocyte.. stored at -80°C> . • Optimal conditions of 

„ B .,.Hons were 2/10 b cells for 5 to 10,uuu. 
cell/virus concentrations wei.e ^ . 

of RT activity, the latter determined a^Qly 
cpn of RT activity, C^{l£P?q3Ke4Uto remove 

'•described. After 24 hours, cells wer e ^^^ medUn 
the unadsorbed virus and re.uepended in culture PH* f 
ann suoplenented with P^-free TCCF ( Inter leukin 2) (0 5 
1 f nal concentration), POl»VBREN (Sigma) 2 u./.l an 
^interferon sheep serum, inactivated a oi 3 

Minutes (0.1% of a serun which is able to neutralize 
lsuc ocyte interferon at a 1/100,000 dilution) ^ 

Vitus production was tested every 3 days by RT 
activity determination on 1 ml samples, ^^^w 

The presence of anti-inter feron jgSSWT.pot t.nt 
« vl „. proLtln: when lymphocytes were infected in tease 
of anti-human^-inte.rferon serum, virus production s^assaye 
by RT activity, was very low or delayed. Since the 
a tiserum used was raised against partly pun 1. 1-1™ oc, 
interferon, n-de according to the Cantell technique the 
•^components other than interferon cannot be exclude - 
Virus production starts usually from day iMto^ 
infection, and lasts for 10-15 days. In no case/ the 
mergence of a continuous permanent line ^observed. 
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2. viuns purification : 

its use lp r,LI«, the vims was concentrated by 
lO^^^f^fi^S^Sl^E^mo) precipitation and banded twice 
to'equililuiun in a 20-60-4 suctose gradient. The vital band at 
density 1.16 is then recovered and usable as such foe BLISA 

For use in£?UPA j^^n^rm^^t^^itation assay, 
purification in isotonic gradients of Ilett izamide (sold under 
the tradenark nvcon-SMZ by Hyeyaard, Oslo) were found to be 
,0 preferable. Viral density in such gradients was very low 
(1.10-1.11). 

Metabolic labelling with 35 s-nethionine of cells and 
virus (RIPA) followed by polyacry lanide, gel electrophoresis 
were per Eomed as above described, jpStfr the following 
.Modifications for RIPA: virus purified in tJYCODENZ or sucrose 
gradient (as described in Science 1983, 220, 868-870) was lysed 
in 4 volumes of RIPA containing 500 U/ial of aprotinin. 
incubation with 5 ul of serun to be tested was made for 1 hour, 
at 37°C and then 18 hours at +4°C. Further incubation of 
the inmunocooplexes with protein A SSPHAROSE beads was for 3 
hours at + 4°C. 

3 . onEPARVriOtl OF TH? VI EXTRACT FO R BLISA ASSAYS: 

/^%^?-Virds -.purified in sucrose gradient. as above. described, 
'"" % lft|sWtnipTbuCEer "(0.5% S^aV arVd" coated on veils lot - 

microtest plates (Nunc) . 
^ ^JSiff conditions for the ELISA assay are summed up 

thereafter. 

After addition to duplicate wells of serial dilutions 
of each serum to be tested, the specifically Cijtedlgg^e 

Vrevealed by goat anti-human IgG coupled withjJ^e^ySwe. The 
enzymatic reaction is carried out on octho-pheny lene-diamine as 

■ substrate and read with an automatic spectrophotometer at 492 
nt1. 
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On the same plate each senna is tested on a conttol 
" antl<!«;n (a cnidc cytoplasmic Lynato of uninfected T-lymphocy tes 
Eton the same donor) u r- od in order to eliminate unspeciEic 
binding, which can be high with some seta. 

Gera ate considered as positive (antibodies against 
the vitus) when the diEEetence between O.D. against the vital 
antigen was at least 0.30. 

HeteaEtet there is disclosed a specific test £ot 
assaying the above-mentioned disease or ^xposure to disease 
\Q risks. 


This ELI SA test is E o r and titration of 
seric anti-retrovirus type r.*v antibodies. 

It comprises carrying out a competition test between a 
viral antigen (cultivated on T lymphocytes) and a control 
antigen constituted Iw a lysate oE the sane though non-infected 
lymphocy tes . 

The binding oE the antibodies on the two antigens is 
revealed by the use oE a human antiglobulin labelled with an 
enzyme which itself is revealed by the addition of a 
corresponding substrate. 

Preparation oE the viral antigen . 

^^^^-^e cultures which are. used are T lymphocytes 

oE human origin which cone Eton: 


supernatant oE the inEected cell culture is used. It is 
concentrated by precipitating with 10% then puriEied (two 

or three times) on a (20-60%) sucrose gradient by 
ulttacentr i Euqation to equilibrium. 


Method . 



umbilical cord blood, 


. bone narrow, 

. blood of a healthy donor. 

ivftet inEection oE the cells by the virus, the 
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The vitaL fractions ate gathered and concentrated by 
conti L fluqn i t^ r ) 070 0 0 "Tota 1 1 on^"HcL -Tntmrte fbr6IHninuWs.-.vf~ 

The sedinented vitus is tnken^in a minimum volume of 
buffet N?i2 at nM 7.4 ( T l i 3 n.Ol M, Mad 0.1 M, EDTA 0.001 M). 

The ptoteic concentration is determined by the Lowry 

method. U-l 

The vitus is^feS^aysed by a (RIPA + SOS) buffer (0.5% 

final) for 15 minutes at 37°C. 
Preparation of the control antigen . 

The non-infected lymphocytes are cultured according to 
the preceeding conditions for from 5 to 10 days. They are 
centrifuged at low speed and lysed in the RIPA buffer in the. 
presence of 5*5 of the product commercialized under the name of 
ZYMOFRF.n (special) (500 u/ml). After a stay of 15 minutes at 
r» 4°c with frequent stirrings with vottex, the lysate is 

centrifuged at 10,000 rotations per minilte. The supernatant 
constitutes the control antigen. Its concentration in protein 
is measured by the Lowry method. 

Reagents . 

0 1 - Plates = NUMC - special controlled EMS A 

2 - Buffer PBS: pH 7.5 

^ 3 ; -~TWB^M 20 ; ^~ \ 

""' 4 - Carbonate buffer: pH =9.6 (ccyia-j = 0.2 l\} 

^fejfeji* (C03HtI a = 0.2 M>) 

< } 5 - Mon j^e^dicalf serum: whicih is stored in frozen state 

(BIOPRO), aJJt&^i^ 

6 - Bovine serum ^SSS*S2mbs.\ ) SIGMA (ftactjlon^ 

7 - Human anti IgG (H + L) labelled with/p* 

o 

PASTEUR, in tubes of 1 ml preserved at 4 C 

8 - Washing buffer = PBS buffer, pH 7.5 + 0.05% 

TW!£E!I 20 


Dilution of the con juguate in carrier! out at the dilution 


""L'ri-licci tod in vnrr bu f f or Tr/rnrv^O ' \ Pi 0 5 * ) *■ - b o v i n e c?4Mi n t na: 
0.5 q per 100 ml* 
^ - Dilution buffer of: r,oia = PHS buffer 4- 0.05% TW5EM 20 

+ 0.5 g 13SA ' 
bovine serum ^bu nrrrre- per 100 ml 

10 - Substrate = OPQ 

. Citrate buffer pH = 5.6 trisodic citrate 

\ (C 6 n 5 Ma 4 0 3 ^ # ?M 2 0), 0.05 [1; citric acid 
(C 6 K 8°7** * n 2 0) ' 0 - 05 M * 

. Hydrogen toe^Hsfryxtp = at 30% (110 volumes) - used 

at 0.03% when using citrate buffer. 
. Or thopheny lene diamine = SIGM\ 

75 ng per 25 nl of buffer - which is diluted in 

buffer extemporaneously. 

Pieoatation of the plates. 


The plates which are used have 96 U-shaped wells 
(MUNC= ELISA). They include 12 rows of 8 v;ells.each, numbered 
ft on 1 to 12. 

The. distr ibut ion of antiqens is as follows: 

- 100 ul of the viral antigen, diluted in carbonate buffer 
at pH 9.6, are deposited in each of the wells of rows (narked) 

-1-2-5-6-9-10 * ' 

- 100 ul of the control antiqen f diluted in carbonate 
buffer at pH 9.6, are deposited in each of the wells of rows 
( narked) \ 

3-4-7-3-11-12. 

The dilution of the viral antigen is titrated at each 
viral production. Several dilutions of viral antigen are 
tested and compared to positive and negative known controls (at 
several dilutions) an^ human anti-IgG labelled with- 


,^1 rfxyJTaTe-, the latter being also tested at several dilutions. 
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;vs a iiile, the ptoteic concentration of the 
piooaiatioa ir. ^J5tn 2.5 u-.i/:t1 • 

The sane ptoteic concentration is used for the control 

antigen. 

The plates ate closed with a plastic lid and ate 
incubated overnight at 4°C. 

Then they are put once in distilled water and 
rent refuged. The wells are then filled with 300 ul of non- 
calf serum at 20% in PBS buffer. 

The incubation lasts 2 hours at 37°C (coveted 
plates) . 

The olates are washed 3 tines in P3S buffer with TWEBN 
20, 0.05% (PBS-tw buffer ) : 

. first washing 300 ul 

second and third washing 200 ul/well. 

The plates are carefully dried and sealed with an 
adhesive nlastic Eiln. They can be stored at -80°C. 

ET.ISA reaction: antibody titer assay . 

After defreezing, the plates are washed 3 times in 
P13S-TUEEN. They are carefully dried. 

The positive and negative control sera as well as the 
tested sera are diluted first in the tube, with PBS-TWEEU 
containing 0.5% bovine albunirj/. 

The chosen dilution is 1/40; 
-Will of each serunare deposited in duplicate on the viral 
antigen and in duplicate on the control antigen. 

- The sane is carried out for the positive and negative diluted 

controls. ^Q^^^M/QJZ^ 

The platesJJSW^Uh their lids ate incubated tot 1 

h 30 at 37°C. 

They are washed 4 tines in PBS + 

- 100 ul of human anti-lgG (labelled with j £e**e*Y*«*> at the 
chosen dilution are deposited in each well and incubated at 
37°C. 
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Tho plates ate again washed 5 times with the (P3S f 
■ n p^:i) bufEei. They ate cnteEully diied. 

. Revealing the enzymatic teaction is cat tied out by 
neanr. oE a 01 thoohenylene-diamine substtate (0.05* in cittate 
< bufEct p'l 5.6 containing 0.03% o£ "jO,). 

100 ul o£ substtate ate distributed in each well. 
The plates ate left in a dark toon 20 ninutes at the 

labotatoty temperature. 

jading is cattied out on a specttophotoneter (for 

.Onicroplates) at 492 nrn. ....•.» 

Seta deened as containing antibodies against the virus 
ate those which give ^bo (optical density diEfetence ^ 
ootical density of vira^antigen deMlt » ° E 

control antigen) equate higher >^*8?To. . 
,< This technique enables a qualitative titratxonaj^eU 

as a quantitative one. For this purpose, it is poaaibfi^fhe- 
to us» several dilutions oE the serum to be assayed, or to 
conpate a dilution oE the seen, with a range oE controls tested 
undPt the sane conditions. 

The table hereafter provides first results o£ 
'"' serological investigations o£ wv antibodies, carried out by 
using the above exemplified «HS* assay. 

wv virus was labelled with 35 s-cysteine overnight. 
The supernatant was precipitated with 10 . PEG 6000 overnight 
at + 4°C The orecipitate was centrifuge* 45 ninutes at 3,000 
_ rpm*nd"the pellet was redissolved 'in 400 ul of NTB . buffer 
^ The virus suspension wa^centr if uged in sucrose .gradient. 20-55 
, in NTB Eor 120 minutes at 50.000 ton (SH 55 Ti). Fractions 
cotresoonding to the reverse transcriptase peak were pooled, 
fluted in HTS and the virus centrifuged again at 50,000 tpm 
Eor 30 ninutes, and resuspended in 200 ul o£ MTB. It was 
banded again in a 20-55% sucrose gradient under the sa»e 
conditions as the first gradient. Aliquot. o£ each fraction 
were inmuno P recipit,tcd with LAV seropositive serum and then 
electrophoreses on a polyacrylanide (kf£M) gel under 
denaturing conditions. Another aliquot was tested for reverse 
tianacript.se activity. The autoradiogram shows clearly tne 
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ar.socUtion oC the vital ptotcins, including the 110K ptotein 

•./it'i t l i« vital band. 

The exnetinent shows th.it I.AV put iE led undet the 
stnncUitd conditions used Cot the BLISA test, described in the 
ntitish patent application lit. 83 24800 and in Science 1983, 
220, 868-870, contains the high moleculat weight ptotein, GPllO. 
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RESULTS OF SEROLOGICAL I INVESTIGATIONS FOR LAV 
MJTC900IBS 


Total EL ISA-LAV ELI3A-HTLV1 + 
examined (Biotech) 
positive / %positive positive %positive 

Lynphadenopathy 

patients* 35 22 (63) 5*** (14) 

Healthy 

honosexuals 40 7 (17) 1 (3) 

Control 

population 54 L (1,9) 0 (2.6) 


* 28 honosexuals, 3 Haitians (1 woman), 4 toxicomans (2 women) 

+ The nunbet of positive sera is probably overestimated in this 
test, since no control of unspecific binding could be done, 

** Out of the 5 LAS HTLVl positive, 3 were boi 'S fl JAJJgl£4 ' 1 had 
3? stayed for a long tine in Haiti and 1 had ma de^ WC^Vgy travels to 

the USA. All of then had also antibodies against LAV. 


■ -■...rot-'.— v--*- Tne table shows clearly high prevalence of LAV 

:^^,%^^t7^ nti ^ 0 ^ ieS in " the -hbnosexHial patients with LAS , the very "low 
incidence in the normal population and also a moderate spread 
of virus infection in still healthy homosexuals. In the latter- 
group, all the positive individuals had a high number of 
partners ( 50 per year). The incidence of HTLV antibodies was 
very low in all three groups (determined by using a commerical 
EL ISA test (Biotech)). The groups of AIDS patients gave less 
inteL pretable results: aporox ina t ively 20% had LAV antibodies, 
but sone of the sera were taken at a very late stage of the 
disease, with a possible negat i vat ion of the humoral response. 
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It should further be mentioned that lymphocytes of all 
tvitiesitr; do not nroduce detectable amounts of LAV-type 
y vims. Particularly^ cells of lynph nodes Eton 6 mote LAS 

ontients wei-R put in culture and tested foe virus production, 
has described for patient 1. Ho virus release could be detected 
by RT activity. However, a p25 protein recognized by the serun 
of the first patient could be detected in cytoplasmic extracts 
of the T-cells labelled with ^S-methionine in 3 other 
cases. This suggests partial expression of a similar virus in 
(■-'such cases. Moreover, all (6/6) of these patients had 
antibodies against LAV p25 proteins, indicating that they all 
had been infected with a similar or identical virus. 

Interestingly, in lymphocytes of one of the patients 
(natient 2), there was a weal; but definite immunopr ecipi ta tion 
pof a band of similar size (p24-p25) with goat antiserum raised 
against '1TLV1 . Similarly, the patient's serun had antibodies 
against both HTLV and LAV, suggesting a by 
j? either viruses. Such cases seem r a thet ^SKiTiq^ erxjt . 

Additional results of t^V serology in French patients . 

1 ,; By using the above-described SLISA test the additional 

results disclosed hereafter were obtained in the following 
"E> three groups of4^^^ >The persons of group I appeared indeed 

as being afflicted with AIDS, LAS or ARC, i.e. AIDS-related 
^^^onDle^ -syndromes. The persons of-jjroup II werejejatives of 
*y-rtlil"fa"t"ients* of 'group I J^°^^^^{^ ly Wealthy; results 
J? are provided accord ing^t^yhad -uSfsexual contacts with 

J> patients of group I - * i»- w tr. The persons of group III were 

controls unrelated to the persons of the preceding groups. 

ELISA percent 

igG-LAV positive 
posi ti ve 

AIDS 67 /90 74.4% 

LAS, ATK: 99/110 90% 


i 
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Xt - Relatives oE homosexual 
AIDS cases 

u _ • 16/34 48^ 

- sexual contacts 

- non sexual contacts 

- Controls ^ 
gay control gioup 

unselected blood donots I/ 300 


labotatoiY wotkets 


0/30 


rheumatoid arthritis 0/30 

The results hereabove show a high prevalence of ELISA 
Iqr . LW positive responses in AIDS, LAS or ARC cases. The data 

la le to the persons of group II ^rther show that sexual 
exacts do provide for the transmission o £ the virus fee. 

sexual partner to »"°th.r- tQ the biolo<3ic al 

The invention finally, also ceidL ^ 
agents that can be formed by the ,,V extracts cont.«xng 
p , 5 protein or by the purified P 25 protein, particularly for 

h reduction of antibodies directed against P»*™ 1 ' or 
oF loclonnl antibodies. The, antibodies are liable of 
i f0 r.ing useful tools in the further study of antigenic 

herein with respect to the designation of sooe - b " setS ° 
JJphocytes oc related -nocl^ntibodies ^ t convenrence 

■ V ' ° nlY *" It should further be mentioned that the viral 

extracts, particularly viral lysates or enriched fractions can 
also be defined by reference to their oc 
relationship or solitude (or similarity) 

enriched fractions containing a P 25 protein or one of the o 
J .in. described above, as obtainable fro, the , > - f L ^ 
or I0AV ? . Thus any protein fraction which i. capable of g «3 
1 r 'patterns of immunological reaction as do the protein 
► f IV71 I0AV1 or IDAV2 with the sane sera, must be 
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encompasyod by the scope of the claims which follow. A similar: 
conclusion -extends of: coutse to the diagnostic means (process 
and kits)' which may nake use of such equivalent protein 
extracts . 

The LAV1 vitus has been deposited at the Collection 
Mationale des Cultures de Micro-organ ismes ( C . N . C . M. launder No. 
1-232 on July IS, 1933 and ITAVl and I0AV2 viruses ha\nr6%en 
deposited at the C.N. CM. on September 15, 1983 under No. 1-240 
and 1-241, r esoect i vely . The invention encompasses as well the 
extracts of mutants or variants of the above deposited strains 
which possess substantially the sane immunological properties. 


• -y=, ■ - 


FIG. 1 Is election micrographs of ultrathin sections 
- — 0 f lynp'hocytos of a healthy adult donor infected with the 
let i ov i l us* isolated from a haemophiliac patient with AIDS 



Mote the numerous budding with projections at their* 
surface and a mature particle with a snail core. 



a. ,iTr,V particles produced by CIO tU 2 cell line. 
Mo^e the Jarql cote oE mature pat tides and a typical budding 

the l a ^- v c ° atule pai . ticleS with dense core and one 
budding produced by infected lymphocytes. 
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Fig. 3 Is an intracellular vesicle in LAV-inCected 



Anon indicates a huilriinq on t tide. 
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I'iq. *\ Tr;. an v.\ ccIil "ophot e<; i s and autor. adiogtan of 
Vi-:* Ui i on i no- I ahc 1 led I.\V . 
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Mitoi adiocuan of this qel, with, on the left, 
nolccular weight markets in kilodallons. Note that the p25 
protein coincide:*, with the pea'; of labelled virus and. that 
revetcc transcriptase activity (not represented) 



2nd panel: banking o£ I,AV in a Nycodenz gradient. Infected 
lynphocyl.es Cton a healthy donot wete labelled for 18 h in the 
presence of 3 l is-nethionine, as desctibed in [1], Vitus was 
ptecioitatod ftora the clatified supernatant with 10$ PUG 6000 
overniqht at 4©c and the pellet was tosu.sponded in 0.5ml of 
NT 5 buffet (0.111 NaCl, 0.01 n Ttis f 0.001M KDTA, pH 7.4). It 
w i:; then banded to c:(U i I ibt inn in a lineal Nycodeny. (Myecjaatd, 
Onlo, 5.3S>,) gtadient in a SW'5 5 rotor fot 3 h at 45,000 tpn, 
2^C, Mijuots of tin? collected fraction wete assayed fot RT 
activity (10 ul), tadioact i vi ly (20 ul; thick line), and 40 
Ml wete olactrophoror.ort on n no lyact ylani de 'jel (12.53) under 
denatur: i u-j condition;:. Dentil./ of tettovit/urjei; in Nycodenz 
'li'idient;; ( i,V7 oi M'll.V) w;i", v-i.y low (around 1.10). 
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. , -Fig .J Is . a poly act yl amide gel electrophoresis (12.5%) 

of imnnna conplexes between 


S-labolled Vitus and horse seta. 



3^S LAV was prepared and precipi ha ted with PEG 
(without further purification), as described in figure 4. The 
viral pellet was lysed in ripa buffer [1] and 50-ul aliquots 
were incubated with 5-ul aliquots of various sera (1 h at 
37oc f IB h at 4°C). immune complexes were isolated 
byprotein A Sepharose beads, as previously described 11] and 
run on the gels after denaturation ( autoradiogram) : 

Preference RLAV- infected horse serum. 

2=1 /in dilution of: the s-ine r.anm. 

3=anti-visna goat serum. 

4-1/1 n dilution of serun 3. 

5, 6 and 7=3 sera from uninfected horses. 

3, 9 and 10=3 note sera from ELAV-infected horses. 

Arrow indicates the p25 protein. 
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V 


CLAIMS: 


1 - * n in vitro diagnostic neth/d idx. detecting the 
presence ot absence of antibodies t6 prpteins of the 
lynphadenopathy retrovirus ( LAV) , Ahe it iological agent of LAS 
or AIDS, which nethod comprises: , j 

contacting a biological/ sarVple capable of containing 
L\V antibodies of a patient to/be diagnosed Cot the presence ot 
absence of such ant ibo^-iTelsVi/h a /composition conta ining fa jKq 


pLOtein of a lysate 

detecti ng 
LAV antibodies in t 
containing the LAV 
patient does have I 


shaGenopathy retrovirus (Lffv); 
logical formation of a complex of 
ficayl sample and of the composition 
<rotein/as a positive diagnosis that the 
AV afatibod/Les or the absence of the complex 
as a diagnosis that thte patisfnt does not have LW antibodies, 
the lynphadenopathy vltr0s~lje4 ng immunologically distinct from 
the T leukemia viruses HThyf, including the virus HTLV I. 


The in_ vitro diagnostic nethod of claim ljtberein the 
connosrts^on containing a /pi 8 protein also coTtlaTns a p25 
protein . 

3. The ne\hod of /claim 2 wherein the composition 
containing the pl\and/ p25 proteins is free of the pl9 protein 
which is irinunologiba/ly related to the pl9 protein of the HTLV 
viruses . 

4. The method/of cla\tV 2j^wl>erein the p25 protein is 
inmunologically disytinct froffl^the p24 protein of T leukemia 
MTLV viruses. 


5. The method of claim 4 .wheredn the composition 
containing the p25 protein of T leukehiia virus LAV is free of 
f?10 protein which is innunologi ca 1 ly related to the p!9 protein 
of the HTLV viruses. 


6. The method of claim 1 wherein the detection of/the 
'immunological reaction, ol absence jtheieof, is by mearys ot 
t adionuc 1 id'e, fluorescent or enzyms labelling. 

7. An in vitto diagnostic i.Vethod foe detectiAg the 
presence ot absence of AIDS ot LAS infection by ^ymphadenopathy 
retrovirus (L\V), which method domptises: 

contacting a biological fluid of a patient to be 
diagnosed fot LAS or MOS with/a compos it ion/ containing a pl8 
protein of a lysate of the lynfohadenopathy /retrovirus (LAV); 

detecting the immunological reaction due to the 
fotmation of a complex of LAy antibodies/ in the biological j 
fluid and the composition containing tae LAV pl8 protein as^d 
positive diagnosis of the patient's infection with AIDS or LAS, 
ot the absence of said comp/lex as a diagnosis that the patient 
does not have AIDS or LAS, /the lymtfnadenopa thy virus being 
immunologically dis^Tnc% f.jcon the/T leukemia HTLV viruses, 
including the virus hj^V 

B. The ivi vitro d uVqno^yic^ method of claim 7__wherein the 
composition containing tlh? p/8 protein also contains a p25 
protein. 


9. A diagnostic klUC^tot diagnosis of LAV antibodies, in a 

biological fluid of a riatient to be diagnosed, the antibodies 

/V ' 
being immunological ly /frUs tin ot^jjiom antibodies against T 

leukemia HTLV viruses] which kit comprises a composition 

containing the p!8 yprptein of a lysate of the lymphadenopa thy 

retrovirus ( LAV ) t And means for detecting the formation of a 

comolex in the b/ological fluid. 


10. The diagnostic kit of claim 9 wherein the. composition 
containing th4 pl8 rtrotein also contains a p25 protein. 



1 
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ll The diagnostic kit oE clW 10. whet^the composition 
conhaini.no the ,.,18 and P 25 protein* is Er^oE the pl9 protein 
which is .immunologically r e lated / o ^xT >19 protein o£ the HTLV 
vimser. . 

12. The kit oE J^tfcreilt said means Eoi detecting 
con.pii.-os liunan ant i- im^oo/o^in or ptotein A. 

13. The kit i*t cUi^f2 \Xateinsaid neans for detecting 
comprises an ej^ct oE a ft iytnphocyte o£ a patient which does 
not have Mf)S or L*S. 

'14. /The kit oE cla/n 9 wherein the p25 ptotein is 
labelled, whereby the /onplex which is formed is a labelled 

cono/ex . 
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MiSTRACT OK TH f- 


OSURly 


PL otei.n conposit ion^conta in ing proteins of the 
lynphadenopathy vims, whj^fh conpos it ions aie used for 
dUqnosis of antibodieXof such protein in biological fluids, 
especially blood se^m, for the detection or absence of 
infection. sucj^comoosi tions contain typically the pl8, pl3 
and/or p25 DFbteins. 


